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I INTRODUCTION 
25 
For a long time there have been various opinions about the pathogenesis of 
arteriopathy which臼 usesthromboangitis obliterans, but no definite one has yet been 
settled on. However, through a theory of angitis which was advocated by Wrn1w-
ARTER, and supported by the research of BuERGER, IsHIKA w A and others, the theory 
of angitis (artery as well as vein) has recently become the most prominent. Aト
though there are various theories concerning the factors which cause angitis, none of 
them has been verified yet. Among those factors the participation of the autonomic 
nerve system is a conceivable one and is supported by the ST由民 whileHERZOG and 
CRAIG deny it. Here we have some opinions on the pathogenesis of this disease 
obtained through histological examinations of the sympathetic ganglia resected from 
the patients concerned. 
I MATERIALS AND METHODS 
The materials used were sympathetic ganglia of lumbar region resected b~· ope-
ration, from male patients of thromboangitis obliterans between 20 40 years of age. 
After the operation, the ganglia were immediately fixed in a 20 Yo neutral formalin 
solution, and frozen in slices of 20-40五 inthickness. After being kept in 10 % 
neutral formalin solution for more than 2 weeks, these slices were stained, some by 
SuzuK1's modification of BrnLscuowsKy's silver impregnating method, and others by 
the acid-haematoxylin staining method. 
II NEUROHISTOLOGICAL OBSERVATIONS 
In the nerve elements of the resected sympathetic ganglia, various pathological 
observations were obtained. They are classified and dealt with as follows: 
a) Changes in the nerve cels. 
Nerve cel observations were made on the swelling of cels, the vacl!olation, the 
atrophy, the destruction of fibrils, the hyperchromatic, the pigmentation, and the 
lobulation. Concerning the swelling of cels, each became, as a whole, lightlJァchromatic,
and its contour was an irregular circle. The fibrils were rough, and slightly ar同’－
rophilic (or poorly S旬ined)spaces could be seen in several places. Being few in 
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number, the vacuoles were seen as circular spaces with sharp contours: this was 
assumed to be the vacuolation that HERMANN mentioned. Regarding the atrophy of 
cells the h~· perchromatic of the cells was in general slight with some degrees of con-
centrations, an'.l, at their ixcriphery, defects of the neuro白brilswere seen in strip with 
atrophic figures of the nuclei. These defects appeared to be large and irregular in 
form and distinctly di町erentfrom the vacuoles. Concerning the hyperchromatic, 
it was found that the cells were stained fast and deep. Concerning the pigmentation, 
slight!~’ argyrophilic granules were found in the preparations made by the silver 
impregnating method and yellowish brown ones were obtained by staining with acid-
haematoxylin. As for the lobulation of nerve cel, its lobular state with swollen 
nerve roots in common protoplasm was found, then it was supposed to be the lobu・
lation as HERMANN had described. 
b) Observations on the nerve cel nuclei. 
The following observation will be mentioned, viz. the hyperchromatic of the cel 
nuclei, the deviation, the karyol~·sis, the nuclear membrane hypertrophy, and the 
multinucleate cel. Concerning the hyperchromatic of nuclei, they might be stained 
deeper than their cels. As to the deviation of nuclei, they were generally found 
positioned toward the periphery of their cels, or were in protrusion. In the deviated 
nuclei, the nuclear chromaffinity, as a whole, was light and a part of it had vanished 
already. Moreover, the shape of the nucleus was an irregular circle. As for the 
nuclear membrane hypertroph?, itwas found that al margins of the nuclei were 
stained fast and appeared in a dark ring. Regarding the multinucleate cel, two 
nuclei in a cel were found, but no cells with three nuclei. 
c) Observations on the nen’e process. 
Concerning the nerve pr凹essthe following changes were seen, viz. disharmony 
of the nerve process indicating increase in number, i. e. h~アperplasia, and in size, 1. 
e. hypcrtroph~· ， decrease of the nerve pr田e回， vacuolationin the pr町田s,pericellular 
glomerular bocly of the白brils (Faserkorb), Globule-phenomenon (Kugelphanomen), 
hollow cylinder processes and the appearance of fenestration between the protoplasm 
and the pr凹 es. ST白Rcalled the increase in number and in size of the nerve pro・
ccss as disharmony and asserted that it was an important characteristic of the nerve 
cel degeneration. However, according to our observation, this change was appeared 
in about 41.7% of degenerated cases. The hypertrophy of the nerve pr凹essrefers 
to the increase of the diameter. Yet there was not only an increase of the diameter, 
but also in certain cases, the arrangement of fibrils in the process became unequal ; 
some rar~s became rough, and some, thick ; and defects of白brilsappeared in some 
pr凹esses. These defects of fibrils sometimes resembled vacuoles in the process, and 
in the sectioned figure, in some cases, the nerve fibrils gathered on the surface of 
the process, and gave the app伺 ranceof a hollow c~·Jinder i. e. Hohlzylinder or 
Federkiel (HERZOG). Moreover, under certain circumstances, a defect of fibrils in the 
process near the nerve cel would become huge, and the cel degeneration by lobulation 
of the nerve cel mentioned above could be seen. Nerve cels, which had remarkably 
fewer number of processes than the normal nerve cel, were observed. And some, 
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which in contrast to the above mentioned, had an increased number of the nerve 
processes, which were arranged radiately from the atrophied cels to their circumference 
(Caput medusae). In about 8.2五ofthe nerve cels, small fibrils proliferating on 
the circumference of the cel became reticular and packed in dense group, which were 
called pericellular glomerular bodies of the nerve cel fibers. 
The point of the dendrites was magnified in section and found to be hypertro-
phied. This is called LA WRENTJEW’s globular phenomenon. The points of some 
dendrites were found here and there to be ring in form. Dendrites which were 
branched small and thin, were found sticking to the nerve cells like palps (Bartbil・
dung). Anastomosis occurred among the short dendrites and the surrounded areas 
were like windows in appearance. This kind of cells are called fenestrated cells and 
in sympathetic ganglia they Are considered as a pathological figure. The fenestrated 
cels were carefully distinguished with cel vacuoles. 
d) Satellite cels. 
In cases where various degenerations were found in the nerve cells and nerve 
pr田esscsas stated above, proliferation of the capsule cells was found, and the prot-
oplasm of the nerve cel phagocytosed some of the capsule cel nuclei. This is called 
phagocytosis of the nerve cel and some nerve cells are replaced IJ_y’the proliferated 
capsule cel, as the result of phagocytosis, is so called TERPLAN’s body (satellitosis). 
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Ratio of the degenerated Cels in every Case. 
7.4 7.4 11.6 。。1.1 
6.5 1.6 i 1.6 ! 0 32.8 4.9 8.2 4.9 1.6 1.6 1.6 
4.8 1.1 0 1. l 22.7 ' 3.4 5.7 3.4 l.1 1.l 1.1 
13.5 。｜0 i 22.9 3.7 2.4 1.2 1.2 。
2.5 。。 0 55.7 7.8 2.6 5.2 。。。
17.1 i 0 i Q I 。55.2 14.5 3.9 3.9 。。。
8.7 。 。55.1 5.5 4.7 2.2 。。1.1 
3.3 4.4 2.2 。43.7 7.8 21.9 6.6 。8i 0 。
2.4 。。。53.4 • 12.2 15.9 I 4.9 。。。。2.7 1.3 。65.1 10.7 1.3 4.0 2.7 。。
8.8 1.1 1.1 1.1 34.4 ' 12.2 21.6 5.5 1.1 。。
16.6 。1.3 。37.1 。14.1 7.7 。。1.3 。22.8 2.2 14.1 26.4 2.2 1.l 1.1 
18.4 11.0 1.0 I 。19.4 11.2 8.2 16.3 。。1.0 















































































































ヮ ，?? ? ????．???
as rate The degenerative cells appeared in the 
(Tab. I and I) . 
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DISCUSSION 
As the pathogenesis of the arteriopathy which causes thromboangitis obliterans, 
many factors have been considered; arter匂sclerosis,thromboangitis, angiospasm, 
syphilis and others. Above al, the theory of angitis became the leading one through 
the research made by Wrn1w ARTER (1879) and BuERGER (1908), and the arteriopathy 
has been called Endangitis obliterans （羽T1N1WARTER) or Thromboangitis obliterans 
(BuERGER) . The pathologic change of the blood vessels in the present case agrees 
with angitis, though admittedly, the pathogenesis does not successfully explain 
unitarily the role of al the factors which are regarded to have an intimate relation 
with this disease, age, race, nicotinism, allergy, collagene disease, non-suppurative 
infection. 
Each blood vessel is controlled by the strong yet delicate autonomic nerves as 
well as the afferents, and the functional disturbance of the nerves may cau田 the
pathologic reaction of blood vessel. The participation of the au句•nomic nerve in 
BUERGER’s disease has been supposed for a long time. Having examined the re抑制
sympathetic ganglia neurohistologically and confirming the complicated changes, 
HAGEN, STOHR, KUNTZ, FEYRTER, SuNDER-PLAssMANN and RICHTER advocated that the 
change in the sympathetic ganglia is the root of the disease. However CRAIG and 
KERNOHAN, 0RIA and SKOOG drew from their histological observations a di百erent
conclusion which i:-> being supported Ii~· HERZOG. 
Preparatory to the present study on the materials were we be examined, to 
IV 
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cautious in the following points. The figures of the nerve cells show a wide physi-
'・ ologic variation and we have often difficulty in deciding whether it is healthy or not. 
That is, it is said that a nerve cel can change the appearance in its life, and the 
degenerative nerve cel always exists at al ages. 
Generally the ratio of degenerative cells increases in the old age. Having 
considered this point, HERMANN described the numerical ratio of the degenerative 
nerve cels to al nerve cells in the peripheral ganglia, by which a line could be 
drawn between the healthy and pathologic, young and old, and that a correct diag-
nosis of pathologic ganglia might be given by it. According to his opinion, the 
maximum of physiological ratio of degenerative cells in various ages is 12%. For 
example, when the ratio is 5-6% the ganglia are evidently healthy, while they are 
pathologic when the ratio is 80 90%. However, it is difficult to make a decision 
when the ratio is 30-50%; without considering other factors. The morphological 
di百erencebetween physiological and pathological degenerative cels, was not detected 
by him. Whether they appeared due to age or to pathologic cause, should be 
separated and strictly distinguished. However, the distinction of these two is as 
dificult as that of health and unhealth, and young and old cels. Therefore, though 
HERMANN’s conception of numerical expression seems quite reasonable and beyond 
doubt, yet it is difficult to give a full explanation on the physiological or pathological 
condition of the ganglia only from the ratio of degenerative cels. From the 
histological point of view, certain degenerative figures and frequency of their appea-
rance associated with the individual and age di古erencehave been seen in other 
diseases, to. Some degeneration process may be temporary and reversible. Thus, 
the app伺ranceratio of degenerative cells di百ersaccording to the time and conditions 
when the material was obtain.ed. For that reason the author not only attempted a 
numerical expression, but he concentrated on the research of the morphological 
changes which can be recognized as pathologic degeneration with fair certainty. 
SPIELMEYER mentioned the swelling of cells as one of the pathologic changes of 
nerve cels ; generally acute hypertrophy ¥Vas observed in the central nerves, yet DE 
CASTRO and LA WRENTJEW found it in the sympathetic ganglia when they cut the 
postganglionic nerve. It is believed that acute change accompanies tygrolysis and 
deviation of nuclei, that there is no change in the nerve fibrils and the nuclei 
themselves, and that this is a kind of reversible and excited state. The swelling of 
cels observed in our preparations showed irreversible degeneration figures, and the 
deviated nuclei, being extreme, sometimes protruded to the cel margin, or the nucleus 
became concentrated, and the fibril construction, becoming irregular, occasionally broke 
down into granulation. Moreover the argyrophilia of each swelled cel decreased 
frequently and the cel gave an alveolate or a lobular appearance. 
The nerve processes also swelled up and some had an alveolate form, which was 
considered to be the lobulation (Lappung) described b~＇ HERMANN. When a cel 
swelled, the satellite cel nucleus which adhered to the swelled cel, lost its normal 
form and became flat. Again':in contrast to this, nerve =cells whose nerve proce田es
decreased or vanished with the swelling of the cels, could be seen. The above 
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mentioned observation was considered to be pathologic. Cell swelling, on the other 
hand, could be seen as cel atrophy. It is sometimes difficult句 distinguishthe 
atrophic nerve cel from the small nerve cel, however in the case of pathologic 
atrophy other degeneration factors, for example the nucleus change or the change of 
fibrils, was accompanied. Occasionally the cel not only atrophied intensely, but also 
lost i臼 argyrophiliaand left a faint cel trace; processes appeared in remarkable 
radiate arrangement. An appearance of the caput medusae could be seen in large 
number. This was first described by HAGEN as a simple degenerative figure, but 
the present author considers that the caput medusae must be due to pathologic 
factors which first produced an stimulated state and then atrophic change. In the 
specimen impregnated with silver there appeared two kinds of change of the nerve 
cels. One was an increased argyloaffinity of the nerve cel and another was fragm-
entation of neurofibrils occurred in the nerve cel which resulted in fibril destruction. 
These two kinds of figure were observed frequently, but were hardly considered as 
pathologic unless they coexisted with other degenerative phenomenon. 
The vacuoles in the cells showed various appearances depending on their size, 
number and location. Very often we found it di田cultto distinguish whether it was 
a vacuole in the cel, a vacuole in the satellite cel layer or an extracellular space 
caused by the atrophic shrinkage of cel body, whether it was pathologic or not; or 
if it ¥Vas an artificial product. In order to decide it as a pathologic vacuole in the 
cel, other sign in the cel must be noted. 
The nucleus of the sympathetic ganglion cel always locates more or les eccen-
trically, but when the eccentricity becomes extreme and closel~ア approaches the cel 
margin, or appears to be protruded from the cel margin, it should be considered 
surely as pathologic. MuLLER, FEYRTER, STIEVE, ARAKI and INOUE, laid stre邸 onthe 
eccentric location of the nucleus as a pathologic sign. Its reversibility, when it is 
slight, was verified by STIEVE b~＇ experiment. Eccentric nuclear location in extreme 
degree may be considered pathologic without other degcneraitve phenomenon. 
The change in the nerve processes is one of the remarkable changes of the nerve 
cel, and has long been studied by a number of scholars. The number of processes 
out of a normal nerve cel was fairlv un白xedand better to consider it variable. Some 
authors oppose the opinion that changes in the process have pathologic significance 
because of their existence in physiologic state or in the old age. However, we think 
the some forms of them to be pathologic. The increase in number of processes is 
called the hyperplasia of the processes, and the increase in size, the hypertrophy, 
but both appear combined and is called by STりHRas Fortsatzdisharmonie. This was 
one observed most frequently in our preparations. The beard-formation (Bartbildung) 
and the medusa head of the nerve cel could be considered atypical hyperplastic 
process. STりHRaccepted this change as primary degeneration, but according to our 
views there was primarily an stimulated state before the secondary degeneration 
process. In contrast to the above c mentioned stimulated proliferation, some nerve 
cells lost the nerve pi・OC.＇－＼円 whenthe nc1’vc cells swelled intensely. 
Some changes, equivalent to the swelling, liquefaction and alveolatc degeneration 
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in the nerve cels, could be observed in the nerve process. One of them is called 
edema of the dendrites or vacuole (STりHR),in which tuberous hypertrophy could be 
seen in places and contains rough reticular structure. Sometimes it has a spherical 
or irregular shape. vVhen it appeared near the cel, it was difficult to identify 
whether the change was in the cel or in the process. With the homogenous swelling 
and hypertrophy of the process the fibrils became dense at the surface in the section 
of the nerve process, ancl gave the appearance of a hollow cylinder on the plane 
which is known as a hollow cylinder of a quill pen (Hohlzylinder or Federkiel). 
We understand these observations as pathologic, and frequently ¥Ve obsencd them 
in the ganglion of the disease concerned. Globular phenomenon (Kugelphanomen-
LAWRENTJEW) have been known since CAJAL as the spherical hypertrophy of the point 
of the dendrites. DE CASTRO made an observation on its appearance with transplanted 
nerve cels. This phenomenon is considered to be analogous as the formation of an 
amputation neuroma or a contracted spheroid, but not an artificial product (CAJAL, 
LAWRENTJEW, HERZOG). This is known in disk or loop form, but when observing 
one should be sure that it belongs to the dendrits. The reason is that the ends of 
preganglionic fiber rarely appear in this form. 
The pericellular globular body of the白ber(so called Faserkorb) is also a well 
known phenomenon first described by CAJAL as being pathologic. This kind of deg-
eneration was also met with frequently. It is a fiber mass tissue surrounding a nerve 
cel, sometimes having its origin at the ends of the preganglionic fibers. However, 
there are also some found in the experiment of the nerve cel transplantation and 
postganglionic amputation of the nerve fiber (such as DE CASTRO’s) . From these 
facts STOHR considers that the pericellular globular body of the fiber is produced from 
the neurites or, dendrites or the satellite cels. Since their connection with the nerve 
process was not clear, they might be the products of the satellite cel. ONo, KornE 
and INOUE considered that the nerve cells in the center of the pericellular glomerular 
body had some degenerative appearance, and this pericellular自berb吋y was the 
reaction of the satellite cel layers accompanied by the cel degeneration. Therefore, 
this fiber, as STりHRand others described, was not neurofibrils but glia白brilsproduced 
from the gliocytes of the satellite cels. 
In normal spinal ganglia, the fenestrated cells are not so rare and they may 
also be seen here and there in normal sympathetic ganglia. We also meet with them 
in the sympathetic ganglia of our specimens and Y AMANOUCHI had been observed 
them in the AUERBACH’s plexus of the stomach in the case of gastroptosis. This 
figure is found in the peripheral area of a cel body or protruded from its margin, 
and the fibril in the cel and brief process participate in its formation. Sometimes 
it is difficult to distinguish it from a vacuole. When there is no other sign of deg-
enerative symptoms, it is better not to judge it as pathologic one. 
The neuronophagia is according to BrnLscHowsKY and SPIELMYER, a phenomenon 
caused by’the satellite cel which enters into the degenerating nerve cel. This phc-
nomenon has long been known as a pathologic degeneration of the central nerve 
system, and HERZOG, CRAIG and KuNTZ have noticed this in the sympathetic ganglion. 
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In the histological figure, the ganglion cel phagocytosis means the satellite cels 
falling into the degenerated cels. Care should be taken in judging this as the 
ganglion cel phagocァtosis. That is, the phenomenon accompanies more or les prol・
iferation of satelli旬 cel layers. In some specimen, when the satellite cel increases, 
some section may give an appearance of nerve cel phagocytosis with the overlapping 
figure of the nerve cells and the satellite cels. The so called TERPLAN’s body, the 
congregated satellite cel nuclei, has the same relation with a nerve cel. At least a 
satellite cel nucleus group without having any relation with the nerve cel should 
be understood better as the proliferation of the gliocytes to fil the deficit of the 
destructed nerve cel (neuronocytolysis-HERZOG) rather than the ganglion cel phogo-
cytosis. 
The view that the nerve cel and its satellite cells are unseparable functional 
unity was advacated by CAJAL, and has been supported by DE CASTRO, BrnLscHowsKY, 
HERZOG and ST出R. When the degeneration occ町 sin nerve cels, the satellite cels 
also show the flattening, swelling and the destruction of their nuclei, as well as 
atrophy and vacuolation of the cel bodies. On the other hand, a remarkable reactive 
proliferation of the satelli白 cellscan be seen. This phenomenon appears in the 
apparent ganglion cel phagocytosis or in TERPLAN’s body. The satellite cel group 
in the destroyed area of the nerve cel, as NAGEOTTE had described, is correctly 
called residual nodules (nodules residueles). 
In the case of the proliferation of the satellite cels, a fibril mass is often formed 
simultaneously, but they are not always parallel. The fibril mass, when arranged 
so as加 surrounda nerve cel, is called pericellular glomerular body of the nerve 
fiber (Faserkorb). Regarding the origin of this fibril, HERZOG described it as a product 
of the nerve cel and the nerve process stimulated by the satellite cel. KomE, ONo, 
INOUE and others think it is newly grown glia fibers out of the satellite cel. 
Multinucleate ganglion cells: 
They are found occasionally in the spinal ganglia of newly born and children, 
and in the plexus prostaticus and seminalis of adults. Those in the sympathetic 
ganglia of adults can be considered as pathologic, and these multinucleate cel are 
based on amitosis. We also observed many examples of the sympathetic ganglia 
of ow・ cas仁尚 〉℃tthe finding was not so large in numbじr.
The degencratiYc change in the rcsccted sympathetic ganglia in the example 
of BuERGER’s disease was described as above. The nature and quantity of the change 
agree with the opinion of ST白鳥 HAGEN,ABRAHAM, FEYRTER and SuNDER-PLASSMANN・
CRAIG and KERNOHAN examined thromboangitis obliterans, RAYNAUD’s disease, sclero-
clerma by the histological examination on the resected sympathetic ganglia of arthritis. 
They observed the proliferation, the vacuolation and the Cj叫omaformation with 
mucine of satellite cel layer but they did not observe the change of the nerve cel. 
They made a conclusion that it was difficult to find any di首erence between these 
changes and the control. They n℃re the changes of age or in physiologic limit, and 
i＼℃re 11>L仁noughto be con討idc1・ピcltけじalメこ the c1istt1rbancc of the peripheral blod 
circulation. 人nc1,haYing presumed that th心 causeof circulatory disturbance should 
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be in higher center, they supposed the impro＼官ncntin the blood circulation by the 
sympathetic ganlionectomy as the interception of pathologic impulsion from the higher 
center. We had no material 加discussconcerning the degeneration in higher center. 
GAGEL and WATTS did not observe the change in the sympathetic ganglia of a case 
of RAYNAUD’s desease, yet they observed the degeneration in the spinal lateral column. 
HERZOG opposed in presenting degenerative character on the change in the 
ganglia, because it is due to age and reversible. With the silver impregnating 
method and the N1ssLE staining, ENGELBRECHT found 17 kinds of the pathologic 
pattern of the sympathetic ganglion cel, and diagnosed that a nerve cel having more 
than two pathologic signs was the pathologic nerve cel. He examined the resected 
sympathetic ganglia in BuERGERS disease and found 33.5 72.4% pathologic degenerative 
cels. HERMANN described coronalsklerosis, RAYNAUD’s disease, endangits obliterans, 
skleroderma, lichen ruber planus and h~·pertension as the disease which have numerical 
pathologic degenerative nerve cels. Here we are not going to discuss the observation 
of the sympathetic ganglia cel in RAYNAun’s disease, but we think the tonic contr-
action in the limbs of the arteries and the arterioles is its true form. The beginning 
of the disease lacks organic change in the vascular wall, and at the end of it, appears 
organic change like thromboangitis. LEWIS advocates the theory of hypersensitiveness 
of smooth muscle of the blood vessel as its pathogenesis, but most people admit it 
加 bedue to the disharmonious vasomotor nerve (¥VmTE, SMITHWICK and others). 
According to the latter opinion, the vasomotor nerve is disharmonious or in sensitized 
state, and arterial spasm first occurs in wet and cold and by overstrain of extremities, 
nicotine and other factors, and then the hypertrophy of the internal membrane and 
thrombosis is set up there. MoRIKA w A confirmed the development of nerve fibers in 
the regenerated arterial wall after the artificial thrombosis, which meant proliferation 
of the collateral vessel accompanied the nerve regeneration. The same nerve regen-
eration may be occured in the pathologic arteries as well as the collateral ones in 
thromboangitis which suggests participation of the nerve factor in this disease. 
HAcmsuKA examined the blood vessel wall of this case histologically and found the 
degenerated terminal reticulum with the degenerated or regenerated nerve fiber. He 
considered that the nerve fiber degeneration m’as the secondary change following the 
change of the blood vessel wall and supposed that the regenerated nerves in the 
pathologic blood vessel cause the reflex angiospasm. He agreed with the participation 
of the nerve elements in the pathogenesis of this case. 
The neuropathological observation we obtained is markedly different from that 
of 0RIA, SKOOG, CRAIG, KERNOHAN and RrnnER in nature and quantity, and rather 
agrees with the opinion日 describedby SUNDER-PLASSMANN, RICHTER, STりHR,SCHMITZ, 
HAGEN, FEYRTER, MEYER and ¥V AALER & GLUCK in consider加gthe change of the 
nerve elements to b2 the pathologic degenerative character. Even though most part 
of its degeneration of the nerve elements in the sympathetic trunk was supposed 
to h:; the change of age, it could not be thought that the marked degeneration had no 
influence to the p2ripheral circulation. The hlo:irl wsssl of the lower extremiti2s is 
innervated segmentarily by the sympathetic postganglionic fiber which accompanied 
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with the spinal nerve. 
We do not deny the degeneration in the center higher than the sympathetic 
ganglia, but we can hardly approve the opinion that the changes of the sympathetic 
ganglia in our observation to be nothing but physiological and of age. Moreover, 
we could not determine whether the degenerated白gureswere of the primary or the 
secondary changes. In these changes, for instance the swelling of the cel and the 
proliferative change of the nerve process show the activation of the peripheral 
vascular contraction. The existance of this degenerative cel may not onlJア variate
the impulsion from the higher center but also give influence to the per匂heralblood 
circulation, and回nbe the factor aggravating this case. 
V SUMMARY 
Through the neurohistological examination on the sympathetic ganglia resected 
from the patients of thrombangitis obliterans, the following findings were ob句in吋．
1) In almost 84拓 ofthe examined nerve cells in the sympathetic ganglia of 
the lumbar region pathologic degeneration was observed. 
2) Concerning the ganglion cel protoplasm. 
The swelling, the vacuolation, the atrophy, the destruction of the fibrils, the 
hyperchromatic, the pigmentation and the lobulation of the cells were observed. 
3) Concerning the nerve cel nucleus. 
The hyperchromatic, the deviation, the concentration, the karyolysis, the nuclear 
membrane hァpertrophJア andthe multinucleate were observed. 
4) Concerning the nerve process. 
The disharmony (hyperplasia and hγpertrophy), the atrophy, the decrease, the 
vacuolation, the pericellular glomerular body, the globular phenomenon, the hollow 
cylinder formation, the new g1 
the fenestration between the cel protor】lasmand the processes羽・ereobserved. 
5) Concerning the satellite cel group. 
The proliferation of the satellite cels, the appearance of Terplan’s body and the 
phagocytosis or neuronocytolysis of the ganglion cells were observed. 
6) The above-mentioned observations on the degeneration of the various nerve 
elements should not be considered as the degeneration of age and in phJァsiologic.al
limit, but they are presumed to play a role in the pathogenesis of this disease. 
To Asist. Prof. Dr. CHUJC KrnuRA and Dr. Rm INOUE of our clinic, I ofer my sincere 
gratitude for suggesting and first interesting me in this problem. This study has been done 
entirely under the guidance of Asist. Prof. Dr. CHuJ! KrMURA and Dr. Rm ImuE, fer whose 
kind advice, help and many encouragements I am deeply grateful. 
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Fig. I Atrophia of the cytoplasm, Terplans 
body-like increasing of the satellite 
cel.× 400 
Fig. 3 A degenerated nerve cell showing 
disharmonious growth of nerve pro司
cess, and fenestrated ganglion cell 
are observed. x 400 
Fig. 5 Irregular form of the ganglionic 
cell with proliferation of the sate-
Hite cell layer. x 200 
Fig・. 2 Nene cells in a ganglion showing 
the hypertrophia of the nerve pro-
cess and the Iobulation of process 
with a vacuole. x 400 
Fig・. 4 Hypertrophic and hyperplastic nen-e 
process.× 400 
Fig・. 6 Degenerated 
disharmonious growth of the ner、・e
processes. x 200 
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Fig・. 7 Hyperplastic satellite cell layer and 
neuronophagia or neuronocytolysis. 
× 400 
Fig. 9 A rough structure of neurofibril in 
protoplasm, and deeply stained peri-
nuclear zone. × 400 
Fig. 11 Irregular-formed nerve /cels in a 
ganglion are attended with a large 
vacuole in the cytoplasm. x 400 
Fig. 8 A degenerated nerve cell showing 
the nuclear deviation, the hype-
rtrophia of the nuclear membrane 
and disharmonious growth of nerve 
process x 400 
Fig. 10 Fenestrated ganglionic cells with 
disharmonious growth of the nerve 
process. x 400 
Fig. 12 Fenestrated cell with vacuolation 
and hypertrophia of the nerve pro-
cess. x 400 
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Fig. 13 Beard-like formation (Bartbildung) 
of the nerve process, and perice-
llular ~glomerular body (Faserkorb) 
are observed. x 400 
Fig. 15 The globular phenomenon (Kugel-
ph孟nomen)at the point of the nerve 
process, and disharmony of the ne-
rve process.× 1,000 
Fig. 17 Disharmonious growth of the nerve 
process, and proliferation of the 
satellite cells. x 400 
,- ' 
Fig. 14 Fenestrated ganglionic cell and the 
disharmony of the nerve process. 
x 1,000 
Fig・. 16三Swellingand vacuolation of the ne-
rve process.× l,000 
Fig. 18 Degenerated ganglionic cell shows 
a karyolysis, and appearance of 




Fig. 19 Destruction of neurofibril in the ga-
nglionic cell protoplasm.× 400 
Fig. 21 Ring-like formation at point of the 
process, hollow cylinder (Hohlzyl-
inder) of the process are observed. 
x 1,000 
Fig. 23 An irregular formed ganglionic cell 
with ~lobulation of the (cytoplasm 
and its process enlarged. x 1,000 
Fig・. 20 Irregular”form of the ganglionic 
cell with hypertrophi-c nerve proc・
esses, and vacuofa.tion in the cyto-
plasm. x 400 
Fig・. 22 Nuclear atrophy and disharmony 
of the nerve processes.× 1,000 
Fig・. 24 Pericellular l glomerular body~， of 
」ー←ム斗＿ fi her・ (Faser kor b): andlhypertrophia 
of(nuclear membrane. x 400 
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Fig・. 25 Degenerated ganglionic cell with a 
pericellular glomerular body of the 
nerve fiber (Faserkorb). In this 
phote fine nerve fiber could not ob-
served.× 1,000 
Fig・. 27 
C)-hyperchromasy of the nucleus. 
t) -hypertrophy of the nucleus membrane. 
Fig・. 29 pericellular glomerular body 
(Faserkorb). 
p)-centripetal. fl -centrifugal. 
Fig・. 26 
T) Terplan’s body. 
H 1 hollow cylinder (Hohlzylinder). 
P)-proliferation of satellite cell layer. 
Fig・. 28 
m)-medusa head (Caput medusae). 
w 1-fenestrated cell (Fensterbildung). 
r J ring-like degeneration (Ringbildung). 
Fig・. 30 A rough structure of ncn-c cell 
pr叫oplasm.
